MANIFESTATIONS AND PATHOPHYSIOLOGY
Impending ARF is heralded by oliguria progressing to anuria, and a rise in circulating creatinine and urea, as evidence of a fall in the glomerular filtration rate [33, 34] . Hypovolemia and prerenal renal failure usually result in avid sodium resorption so that the sodium concentration and the fractional excretion of sodium into the urine is low [33] . The glomerular filtration rate (GFR) can be estimated from the steady state creatinine (inulin) clearance rate [33, 34] . Sophisticated (radionuclide) techniques to estimate the GFR in man are primarily applied for research purposes [13, 14, 17, 27, 28, 33, 35, 36] .
Progressive tubular dysfunction in the progression of prerenal failure to ARF usually leads to sodium losses into the urine, that may also contain casts and tubular enzymes and proteins, but oliguria usually persists [11, 17, 33] . Nevertheless, non-or even poly-uric forms of ARF may occur. In the course of sepsis, a filtration rate and blood flow-independent early rise in natriuresis and diuresis is sometimes observed [35, 37] . In endotoxin or bacterial shock in rats, this 'inappropriate' diuresis develops in the course of hours after the challenge, even when renal blood flow and gomerular filtration have diminished [28] . Increased water and sodium excretion may indeed aggravate hypovolaemia and ultimately contribute to non-oliguric ARF [34] . The interstitial hypertonicity in the medulla may be diminished following preferential blood flow distribution to the medulla, mediated by nitric oxide (NO), and this may reduce the maximal concentration and sodium resorption ability [36] [37] [38] [39] . The 'inappropriate' diuresis may also be caused by hyporesponsiveness of the collecting duct cells to antidiuretic hormone (ADH), rather than by blood flow redistribution or diminished ADH secretion, since ADH may be released following non-osmotic stimuli during endotoxaemia and sepsis [35] . Finally, increased atrial natriuretic peptide and a less active ATPase by a reduced energy charge in the tubular cell can lead to a diminished sodium resorption [6, 23, 40] .
Histopathological studies showed that shock can lead to ischemic necrosis of tubular cells [41] , the so called tubulorrhexis or acute tubular necrosis (ATN). However, ARF in the course of sepsis may occur even in the absence of overt histopathological changes [17] . The consequence of ATN can be tubular obstruction, and backleak of ultrafiltrate proximal from the obstruction by a rise of intratubular pressure and loss of part of the anatomical barrier between the tubular lumen and the postglomerular, efferent capillaries, surrounding the tubules [33] . It has been shown that the relative clearance of dextrans of high molecular weight exceeded that of inulin in ARF [33] . This suggests a high ratio of inulin backleak compared to dextrans with molecular sizes exceeding the diameter of pores in the tubular basement membrane. In addition, the pressure in Bowman's capsule will rise, thereby reducing net hydraulic pressure for ultrafiltration across the glomerular membrane [33] .
PATHOGENESIS OF ARF IN SEPSIS
In contrast to the limited variation in the clinical presentation of ARF, i.e., an oliguric or non-oliguric decline in GFR with varying degrees of proteinuria,
